Isolation and characterisation of 14 polymorphic microsatellite loci for the plant-1 associated ant Tetraponera aethiops (Hymenoptera: Formicidae) and cross-amplification 2 in a closely related species 3 4
This article documents the addition of 299 microsatellite marker loci and nine pairs of single-nucleotide polymorphism (SNP) genotyping primers to the Molecular Ecology Resources Database. Table 1 contains information on the focal species, the number of loci developed, any other species the loci were tested in and the accession numbers for the loci in both the Molecular Ecology Resources Database and GenBank. The authors responsible for each set of loci are listed in the final column. Table 2 presents information on SNP genotyping resources added to the MER database and presents data on the focal species, the number of sequencing primer pairs, the observed number of SNPs, other species the loci were tested in, and the number of allele specific primers or probes. The MER database and GenBank accession numbers and the authors responsible are also listed. Table 3 outlines additional permanent genetic resources that have been uploaded to the MER program wiki (http://tomato.biol. trinity.edu/programs/). A full description of the development protocol for the loci presented in Tables 1 & 2 can be found on the Molecular Ecology Resources Database (http://tomato.biol.trinity.edu/). Characterizing the consequences of past climatic fluctuations for population dynamics would 52 help us understand -and perhaps predict -the responses of tropical organisms and ecosystems 53 to disturbance. Microsatellites have already been used to infer spatial genetic structure of 54 timber trees in the Guineo-Congolian rain forest and have proved useful to evidence past 55 demographic events (Born et al. 2008; Debout et al. 2011 ). However, insects have not yet been considered from this standpoint. We thus aimed at characterizing microsatellite loci in 57 the ant T. aethiops, because its distribution is tightly linked to that of its host plant and to that 58 of the rain forest. 59
Total genomic DNA was extracted from five T. aethiops workers individually using 60 the DNeasy Tissue Kit (QIAGEN). Extracts were pooled to reach an amount of 5 µg of DNA. 61
The following probes were used to enrich total DNA: (AG) 10 , (AC) 10 , (AAC) 8 , (AGG) 8 , 62
(ACG) 8 , (AAG) 8 , (ACAT) 6 and (ATCT) 6. Enriched DNA library was obtained by Genoscreen 63 (Lille, France) by coupling multiplex microsatellite enrichment and next-generation 64 sequencing on 454 GS-FLX Titanium platforms according to the method described in 65 Malausa et al. (2011) . Sequences for primer design were selected using the program QDD 66 (Meglecz et al. 2010 ). Primer sequences were available for 540 microsatellite loci. 67
Based on high expected numbers of microsatellite repeats and high annealing 68
temperatures of primers, we chose 59 primer pairs out of 540 to test for amplification. 69
Amplification by polymerase chain reaction (PCR) was performed in a final volume of 10µl 70 containing 5 µl of multiplex master mix (QIAGEN), 2 µmol of each primer, 2 µl of pure 71 water, and 1 µl of DNA extraction solution. PCR conditions were as follows: 15 min 72 activation of the HotStart Taq DNA polymerase at 95°C, 30 cycles including 60 s initial 73 denaturation at 94°C, 90 s annealing at 58°C, and 60 s extension at 72°C, and then 30 min 74 final extension at 60°C. Amplification of a DNA fragment of the expected size was obtained 75 for 38 primer pairs. Four primer pairs did not amplify when forward primers were 76 fluorophore-labelled on the 5' end. Amplification in multiplex conditions and polymorphism 77 of the 34 remaining primers were tested on seven individuals originating from various sites in 78 Cameroon and Gabon. PCR products were sized using an ABI PRISM 3500 sequencer 79 (Applied Biosystems) with the 500 LIZ GenScan size standard and the software GENEMAPPER v. 4.1. We retained 14 primer pairs that amplified in multiplex conditions, 81 were polymophic on the seven individuals and for which chromatograms could be read 82 unambiguously (Table 1) . 83
Polymorphism was studied in more detail by genotyping 21 and 20 individuals (each 84 from a different colony) from two sites in Cameroon, Korup National Park (N5.00899° 85 E8.86026°) and Nkolo (N3.22175° E10.25170°) respectively. DNA extraction and PCR 86 followed the same protocol as described above. Genotypic disequilibrium and deviation from 87
Hardy-Weinberg equilibrium were tested using GENEPOP v.4 (Rousset 2008 ). Observed and 88 expected heterozygosities were computed with GENETIX v. 4.05.2 (http://www.genetix.univ-89 montp2.fr/genetix/genetix.htm). Allelic diversity varied from 3 to 16 (2 to 7 in Korup and 2 to 90 13 in Nkolo, see Table 1 ). None of the pairs of loci showed genotypic disequilibrium after 91 sequential Bonferroni correction for multiple testing (Holm 1979) . In Korup, no locus 92 departed significantly from Hardy-Weinberg equilibrium, but in Nkolo five loci showed a 93 significant deficit of heterozygotes (Table 1) unambiguously differentiated based on morphological characters (Wheeler 1922) . DNA extraction and PCR conditions were as described above. Fifteen individuals (each from a 105 different colony) from various sites in Cameroon and Gabon were genotyped. Twelve primer 106 pairs amplified and were polymorphic (Table 1) . 107
The microsatellite markers described here will be useful for studying population 108 genetics of the ants T. aethiops and T. latifrons, the two symbionts of the ant-plant B. 109 fistulosa. They will constitute a powerful tool to investigate the consequences of past climate 110 changes on population dynamics, a topic that is understudied in tropical Africa. 
